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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce noise which is 
generated at the time of releasing or returning of a lever 
when an engagement between a lock step part of a cam 
and the lever is released to drive a partially toothless 
gear by a drive gear. ^ a ^ 

SOLUTION: A partially toothless gear 28 capable of 
meshing with a drive gear 24, a cam 31 integrally 
rotatable with the partially toothless gear 28, energizing 
means 34 which gives an initial rotating force to the 
partially toothless gear 28 and the cam 31, a lever which 
is engaged with a lock step part 36 of the cam 31 and 
stops a rotation of the cam 31, a releasing means 41 for 
releasing the lever from the lock step part 36 of the cam 
31, and a returning means 44 for returning the lever to a 
cam face are provided. The cam 31 has a cam release 
face adjacent to the lock step part 36 more downstream 
in the cam rotating direction than the lock step part 36, 
and a cam return face which is disposed more 
downstream than the cam release face and returns the 

lever released by the releasing means 41. A height of the cam return face is set higher than 
that of the cam release face. 
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1. This document has been translated by computer.So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is clutch equipment have the following, and the aforementioned cam has the cam release side which 
adjoins this stop step by the cam hand-of-cut downstream from the aforementioned stop step, and the cam return side 
where the aforementioned lever which has been arranged at the downstream and canceled by the aforementioned 
release means from this cam release side returns, and carry out having set up the height of the aforementioned cam 
return side more highly than the height of the aforementioned cam release side as the feature. It has the toothless 
section in part and they are a driver and the toothless gearing which can be geared. The cam which can really be rotated 
with this toothless gearing. The initial rotation energization means for giving initial turning effort to this toothless 
gearing and this cam, in order to make this toothless gearing engage with a driver. The lever which engages with the 
stop step of this cam and stops rotation of this cam, a release means to cancel this lever of engagement to the stop step 
of a cam, and a return means to return this lever in the direction in contact with a cam. 

[Claim 2] Clutch equipment characterized by setting to a claim 1 and having a buffer means to ease the shock by this 
lever at the time of the release operation of the aforementioned lever, or a return operation. 
[Claim 3] It is clutch equipment characterized by being the elastic member arranged so that the field of the near 
aforementioned lever to which the aforementioned buffer means is moved by the aforementioned release means in a 
claim 2 might be contacted. 

[Claim 4] It is clutch equipment characterized by forming the aforementioned elastic member by elasticity resin 
material in a claim 3. 

[Claim 5] It is clutch equipment characterized by being the elastic member to which the aforementioned buffer means 
makes a part of aforementioned lever [ at least ] in a claim 2. 

[Claim 6] The aforementioned lever is clutch equipment characterized by forming the whole with the elastic metal 
plate in a claim 5. 

[Claim 7] It is clutch equipment characterized by being the elastic member prepared in the stop section of the 
aforementioned lever to which the aforementioned buffer means engages with the stop step of the aforementioned cam 
in a claim 5. 

[Claim 8] a claim 7 ~ setting - the aforementioned elastic member -- rubber « the clutch equipment characterized by 
being a member 

[Claim 9] It is forming-in respect of smooth continuation clutch equipment except the stop step to which the 
aforementioned cam side engages with the aforementioned lever in a claim 1 . 

[Claim 10] It is clutch equipment which the aforementioned release means is a solenoid and is characterized by the 
aforementioned return means being a spring in a claim 1 or either of 9. 

[Claim 1 1 ] Feed equipment characterized by having a sheet loading means to load a sheet, and the feed roller which 
drives with a driver through a claim 1 or one clutch equipment of 10, and feeds with a sheet from the aforementioned 
sheet loading means. 

[Claim 12] Image formation equipment characterized by having an image formation means to form a picture in the 
sheet with which it is fed by feed equipment according to claim 1 1 and this feed equipment. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to improvement of the clutch section 
which transmits turning effort to a feed means etc. intermittently about image formation equipments, such as a copying 
machine, a printer, and facsimile, in the sheet feeding device which sends out one sheet at a time from the sheet 
loading sections, such as a sheet feed cassette of this image formation equipment, and a multi-tray. 
[0002] 

[Description of the Prior Art] Image formation equipments, such as a copying machine, a printer, and facsimile, are 
equipped with the sheet feeding device for separating at a time one sheet loaded into the sheet loading section, and 
feeding the image formation section. 

[0003] The clutch equipment with which it has the conventional sheet feeding device is explained using drawin g 8 . 
[0004] Drawing 8 is the important section enlarged view of the clutch equipment in the driving gear of a sheet feeding 
device. Although 124 is a driver and fixed support is carried out at the shaft 125, it is always rotating in the direction of 
a counterclockwise rotation by the motor and the gear train which are not illustrated. The driver 124 has two or more 
gear teeth 126 which cover a perimeter. 

[0005] Moreover, the toothless gearing 128 which has the toothless section 130 is formed in the feed shaft 138, and it 
rotates in one with a toothless gearing in a completely different class on the cam 1 34 which formed the stop section 
136, and the same axle. Furthermore, the semicircle-like feed roller 122 is formed in the feed shaft 138 so that it may 
rotate in one with this toothless gearing 128. 

[0006] The toothless gearing's 128 toothless portion 130 counters a driver 124, and when it moves to the evacuation 
position (position shown as a solid line) which removed the lever 142 of a solenoid 141 which stopped in the stop 
section 136 of a cam 131, the spring 134 for initial rotation as an energization means to give initial turning effort so 
that the toothless gearing's 128 owner gear-tooth gearing 129 may mesh with a driver 124 is formed. The stop lever 
142 is supported free [ rocking ], it is energized in the direction always forced on a cam side with the spring 144 as an 
energization means, it is moved to opposite direction by the solenoid 141 to predetermined timing, and this lever 142 is 
evacuated from the stop section 136 of a cam to the solenoid as driving means. 

[0007] In the clutch equipment of the above-mentioned composition, when the above-mentioned lever 142 is canceled 
of engagement in the cam stop section 136 based on a feed start signal, the owner tooth part 129 will engage with a 
driver 124 with the spring 134 for initial rotation, a rotation drive will be carried out by the driver 124, the half moon 
feeding roller 122 on the same axle will rotate, and the toothless gearing 128 will send out sheets, such as the recording 
paper in the cassette which is the sheet loading section. 
[0008] 

[Problem(s) to be Solved by the Invention] However, there was next technical problem in the clutch equipment shown 
in the above-mentioned conventional example. 

[0009] First, as the 1st technical problem, with a solenoid-off signal, when [ at which a lever is moved to a cam side as 
shown in drawing 8 ] making it return at the time (alternate long and short dash line), since the cam 131 was made of 
rigid members, such as rigid resin, when a lever returns and it collides with the periphery of a cam 1 3 1 , the noise of 
"KACHITSU" generates it. Since this feed operation is continuously performed when operating continuously the feed 
equipment which has such clutch equipment, it will become very jarring. 

[0010] Moreover, what sticks shock absorbing material (elastic member), such as rubber, on a cam side is proposed as 
a method of reducing the sound at the time of this lever return, as the 2nd technical problem (JP,07-269595,A). 
However, by this method, although there can be small the sound this "KACHITSU", it cannot lose completely. 
Moreover, a cost rise will be caused by sticking an elastic member. 
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[001 1] Furthermore, how to lessen the movable stroke of a lever and make energy small is also considered as a method 
-of reducing lever return sound, as the 3rd technical problem by whether the level difference of the stop section of a 
cam side is made, and making it small. However, by this method, since the amount of engagement of a lever and a cam 
decreases, the reliability at the time of holding a toothless gearing falls by this engagement, furthermore, in case a lever 
is in an evacuation position depending on part precision or assembly precision, a cam side and a lever nose of cam will 
contact, rotation of a toothless gearing is barred, and when the worst, the poor feed that a feed roller does not rotate is 
caused ~ it comes to be alike rattlingly 

[0012] Moreover, when a lever carried out an evacuation operation, and a lever tooth back collided with the suction 
point of a solenoid, the same noise had occurred. 

[0013] this invention solves the conventional aforementioned technical problem, and the purpose of this invention is 
offering the clutch equipment which can abolish completely the noise made in case engagement to a lever and the stop 
step of a cam is canceled by the release means, or in case a lever's returns to a cam side. 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the typical means of this invention It 
has the toothless section in part. The cam which can really be rotated with a driver, the toothless gearing which can be 
geared, and this toothless gearing, The initial rotation energization means for giving initial turning effort to this 
toothless gearing and this cam, in order to make this toothless gearing engage with a driver, The lever which engages 
with the stop step of this cam and stops rotation of this cam, and a release means to cancel this lever of engagement to 
the stop step of a cam, It has a return means to return this lever in the direction in contact with a cam. the 
aforementioned cam The cam release side which adjoins this stop step by the cam hand-of-cut downstream from the 
aforementioned stop step, It has the cam return side where the aforementioned lever which has been arranged at the 
downstream and canceled by the aforementioned release means from this cam release side returns, and is characterized 
by setting up the height of the aforementioned cam return side more highly than the height of the aforementioned cam 
release side. 

[0015] In the above-mentioned composition, if, as for a lever, engagement to the stop step of a cam is canceled, in case 
a lever will move along a cam release side and a lever will return, it will engage with a cam return side higher than a 
cam release side, and the lever which operates and carries out return operation so that the movable stroke may be lost 
completely does not collide to a cam side, and does not generate noise. 

[Embodiments of the Invention] (1st operation form) The laser beam printer of one example of image formation 
equipment equipped with the sheet feeding device of the DEYUPURO method equipped with the clutch equipment 
concerning this invention with the view and this sheet feeding device is explained. In addition, although the following 
explanation explains the case where the recording paper is applied as a sheet, the various sheets formed by synthetic 
resin etc. are also applicable. 

[0017] Drawing 1 is the important section enlarged view seen from the side of clutch equipment, and the progress view 
of operation which looked at drawing 2 - drawing 3 from the side, the enlarged view of the cam side where drawing 4 
explains a cam configuration in detail, and drawjngj. are cross-section explanatory drawings of the laser beam printer 
equipped with the sheet feeding device. 

[001 8] in drawing 5 , the recording paper P currently loaded into the main part cassette 1 which is a sheet loading 

means is taken up by the feed roller 2 for the half moon used as feed body of revolution, and the separation pad 3 

separates it into one sheet at a time - having - the recording paper P of the most significant - the guide 4 before a 

register - meeting ~ a conveyance roller pair ~ 16 ~ a resist roller pair - it is conveyed by 5 

[0019] Then, an electrostatic latent image is formed of the laser beam from an optical unit, this latent image is 

developed with the developer of the development means in a process cartridge by the photo conductor drum 7 as an 

electrophotography photo conductor arranged in the process cartridge 6 used as an image formation means, and a toner 

image is formed in it. . 

[0020] rotation of the photo conductor drum 7 on which the toner image was formed - doubling - a resist roller pair - 

the recording paper P is conveyed by 5 and the toner image on the photo conductor drum 7 is imprinted on the 

recording paper P with the imprint roller 8 . . 

[0021] Then the recording paper P is guided to the conveyance guide 9 and the entrance guide 10, and it is heated and 

pressurized by fixing means to have the roller pair of the fixing roller 1 1 and the pressurization roller 12, and is fixed to 

the toner image on the recording paper P as a permanent image, then, the recording paper P is conveyed along with the 

conveyance guide rib 13 - having - a conveyance roller pair - eccrisis loading is carried out by 14 on the face down 

[0022] Moreover, when feeding paper from the option cassette 21 by which the lower part of a main part was prepared 



Page 3 of 6 



dasnc memberTs mken up by the feed roller 22 and separated into one sheet at a time by the separat ™V*g-** 
half moon. However > toflgl » ™^>* differ for a half moon . Although 24 is the driver prepared in the option 

SolsnTe?^ 

ss^eTr d iL 2 s 8 reE 

the toothless geanng 28. On the otner nana, j»«£c rntatinn with the **** spring 44 has stopped with a toothless 
r003^clr q ne e n n uy n ESSffioid a driver 24 win correspond, a driver 24 and the toothless gearing 28 

mwrnmrnm- 

collide, the noise in this time will not generate it. 



Page 4 of 6 



[0034] Moreover, the amount of strokes of a lever 42 is considered as a setup more than the cam rise of cam release 
■side 3 lb shown in drawing 4 , by giving sufficient suction force for a solenoid, engagement on a lever 42 will be 
canceled and the toothless gearing 28 will begin to rotate in the direction of a clockwise rotation with the tensile force 
of the **** spring 34. 

[0035] Then, a toothless gearing's gear tooth 29 gears with the gear tooth 26 in a driver, and will be in a state, rotation 
of a driver 24 is transmitted by the engagement force, and the toothless gearing 28 rotates henceforth in the direction of 
a clockwise rotation. This state is shown, the feed roller 22 will rotate for the half moon been [ a half moon / it ] united 
and prepared in the feed shaft 38, and drawin g 2 will take up the recording paper P. 

[0036] Furthermore, although the presser foot stitch tongue 43 of a lever 42 will move in connection with continuing 
rotating in a cam side top, by [ with the height of a cam side smooth / a lever ] becoming large, the toothless gearing 28 
rotates in the direction of a counterclockwise rotation further, he moves in a cam side, sagging an elastic member 45, 
and arrives at the state position of drawing 3 . The cam side is still smoother, and since the force of sagging this elastic 
member 45 is set as that it is what is not tensile force with the **** spring 34, and is depended on driving force from a 
driver 24, and the elastic modulus which sags an elastic member 45 simply, it does not bar rotation of the toothless 
gearing 28. 

[0037] Moreover, the cam position of this drawing 3 is a position which reached cam return side 31c shown in drawing 
4 , and a solenoid 41 is turned off according to this timing. Although this timing is beforehand set up to compensate for 
the setup of the gear ratio of a driver 25 and the toothless gearing 28, and the spring force 34, to the off-timing, the 
suction force of a solenoid 41 tends to be lost and a lever 42 tends to rotate in the direction of a clockwise rotation with 
the **** spring 44. 

[0038] However, since the presser foot stitch tongue 43 is pinched by an elastic member 45 and cam return side 3 lc, a 
lever 42 does not rotate in fact. Therefore, the noise by the collision at this time will also be generated. Furthermore, by 
rotation of the toothless gearing 28, although a presser foot stitch tongue 43 will move a cam 31, since the smooth 
curve is drawn applying a cam to cam stop side 31a from cam return side 31c, rotation of the toothless gearing 28 is 
not barred, and rotation is continued. 

[0039] Furthermore, with a driver 24, the toothless gearing 28 continues rotating, the lowest style section of a gear 
tooth 29 escapes from a gear tooth 26, and the toothless section 30 without a gear tooth counters with a driver. Here, 
although the driving force from a driver 24 is lost, the toothless gearing 28 will continue rotating in the direction of a 
counterclockwise rotation by the elastic force of the **** spring 34. 

[0040] However, before this, since the energization to a solenoid 41 is turned off, a presser foot stitch tongue 43 will 
move cam stop side 3 lc, and it will stop with the stop section 36 of a cam after that, will be in the state of draw ing 1 , 
and will return to the state before power transfer on the toothless gearing 9 will no longer be made, will be in a idle 
state and performs feed operation. 

[0041] therefore, the half moon which is in the position shown in drawing 5 once a solenoid 41 is excited by the feed 
signal - the feed roller 22 -- rotating - the recording paper P - a conveyance roller pair -- it will be conveyed to 26 
and image formation will be performed in the process mentioned above 

[0042] by setting up the radius of three persons of a cam stop side, a cam release side, and a cam return side as 
mentioned above, if it considers as the characteristic effect in this operation form By reducing the collision sound at the 
time of a lever 42 returning to a cam side, and arranging an elastic member 45 between a lever 42 and a solenoid 41 It 
can become possible for there to be small not only the time of the return of a lever 42 but sound at the time of 
evacuation operation of the lever by the feed signal, in case it is feed operation, the great portion of sound to generate 
can be removed, and eco-friendly clutch equipment called a noise reduction, as a result image formation equipment can 
be realized. 

[0043] (2nd operation form) Dra wing 6 explains the 2nd operation form of the clutch equipment applied to this 
invention next. Although drawing 6 is the important section enlarged view seen from the side of clutch equipment and 
the state at the time of energization of a solenoid being turned off [ it ] is shown, only the difference from the 1 st 
operation form will be described and others omit. 

[0044] With this operation form, the lever 42 which operates in the shape of seesaw is used as an elastic member like a 
flat spring by the solenoid 41, and the elastic member 45 prepared with the 1st operation form does not exist. 
Moreover, contact section 40b with a lever is prepared in the electrode holder 40 holding a solenoid. In addition, about 
the driver 24, the toothless gearing 28, and the cam configuration 31, it has the same composition as the 
aforementioned operation form. 

[0045] Only the difference from the 1st operation form is explained about operation of the clutch equipment used as 
the following above-mentioned composition. 

[0046] If voltage is impressed and excited by the solenoid 41 with a feed actuating signal, a lever 42 rotates in the 
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[Drawing 3] 
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[Drawing 6] 




[Translation done.] 



